Glycine was found to replace thiamine thiazole for the growth of the thiazoleless mutant of Escherichia coli; it also stimulated the production of thiamine thiazole by washed cell suspensions of the mutant.
a Minimal medium used was that of Davis and Mingioli (2) . Carbon sources were added at a final concentration of 0.2% (w/v). Mutant KG801 was grown overnight at 37 C in 5 ml of minimal glucose medium containing 10 nM thiamine. Each of the washed cell suspensions (0.05 ml) was inoculated into 5 ml of the minimal medium, with or without supplements indicated, and then incubated for 15 hr at the required temperature in a shaker. After the incubation, the optical density of the cultures was measured using Klett-Summerson photoelectric colorimeter.
bOptical density at 560 nm.
at 30 C, whereas at 37 C in the presence of glucose it required thiamine thiazole for its growth. Although the characteristics of the mutant are very similar to those of a temperaturesensitive thiazoleless mutant of Salmonella typhimurium described by J. L. Parada et al. (6) , it was found that only glycine, among the various amino acids tested, showed a significant effect on the growth of mutant KG801 in the absence of thiazole at 37 C.
To demonstrate that the activity of glycine is actually because of the amino acid itself, 1 .timole of glycine was spotted on Toyo Roshi no. 50 paper (1 x 20 cm), chromatographed in the solvent system of n-propyl alcohol-0.5 M acetate buffer, pH 4.5 (3:2, v/v), and bioautographed with mutant KG801. We found a single growth zone (1.5 X 2.2 cm) on the bioautograph plate, with an RF value (0.54) characteristic for glycine and clearly distinguishable from that of thiamine thiazole (0.98) or thiamine (0.72) when they were co-chromatographed with glycine (Fig 1) . It was therefore suggested that glycine itself in some way contributes to the formation of the thiazole ring.
Thiamine production by KG801 at 30 C is about a half that of its parent; at 37 C in the presence of glucose, thiamine production is further decreased, and growth is prevented ( Table 2) . Addition of thiamine thiazole to the medium, however, relieved the inhibition of growth and increased the thiamine content of the cells. Neither temperature of incubation nor the presence of thiamine thiazole in the growth medium affected the thiamine content of the parent strain. These results suggest that there is a partial block in the biosynthetic pathway of thiazole in this mutant, which results from a temperature-sensitive enzyme, and that glycine overcomes the block by serving as a precursor of thiazole.
on June 30, 2017 by guest http://jb.asm.org/ Downloaded from VOL. 101, 1970 To obtain direct evidence that glycine is a precursor of thiazole, its effect on thiazole biosynthesis by washed cell suspensions was investigated. We found that glycine as well as thiazole stimulated thiamine production by washed cell suspensions of KG801. Thiamine synthesis presumably depends on the synthesis of Bioautography of glycine R0.54 the thiazole moiety of thiamine, since an excess of hydroxymethyl pyrimidine was added to the incubation medium (Table 3) .
From these results, we conclude that glycine does not merely reduce the requirement for thiamine of the mutant, but may serve as a precursor of thiamine thiazole in E. coli. a Each of the washed cell suspensions (0.2 ml) of E. coli strain K-12 and strain KG801 was inoculated in 20 ml of the minimal glucose medium, with or without thiamine thiazole as indicated, and then incubated for 15 hr at the required temperature in a shaker. After the incubation, 10-and 5-ml samples of the cultures were used for the determination of thiamine in the cells and dry weight of the cells, respectively, by the procedure previously described (3).
b Glycerol (0.2%) in place of glucose was used as a carbon source.
